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<210> 1 

<211> 21 

<212> DNA 

<213> Artificial Sequence ' 
<220> 

<223> Oligonucleotide Primer 

<400> 1 

ttgtctccca aagggagaca a 21 



<210> 2 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 

<400> 2 

ttgtctccca aagggagata a 21 



<210> 3 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 

<400> 3 

tctcgccgtc atgcaggttc tgattgc 27 



1 



4 

29 
DNA 

Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 

i 'i 

<400> 4 

gcaatcagaa cctgcatgac ggcgagaag . , 29 



<210> 
<211> 
<212> 
<213> 



25 
DNA 

Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 
<400> 5 

tactcgctat aatggaggtt tcgat ( 25 

6 

29 
DNA 

Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 
<400> 6 

cgcaatcgaa acctccatta tagcgagta , 29 



7 

661 
PRT 

Arabidopsis thaliana 



<210> 
<211> 
<212> 
<213> 



<210> 
<211> 
<212> 
<213> 



<210> 
<211> 
<212> 
<213> 



<400> 7 

Gly Ser Val Arg Arg Ser Leu Val Phe Arg Pro Ser Ser Asp Asp Asp 
1 5 10 15 



Asn Gin Glu Asn Gin Pro Pro Phe Pro Gly Val Leu Ala Asp Lys lie 
20 25 30 



Thr Ser Cys lie Arg Lys Ser Lys lie Phe lie Lys Pro Ser Phe Ser 
35 40 45 



2 



Pro Pro Pro Pro Ala Asn Thr Val Asp Met Ala Pro Pro lie Ser Trp 
50 55 60 



Arg Lys Gly Gin Leu lie Gly Arg Gly Ala Phe Gly Thr Val Tyr Met 
65 70 75 80 



Gly Met Asn Leu Asp Ser Gly Glu Leu Leu Ala Val Lys Gin Val Leu 
85 90 95 



lie Ala Ala Asn Phe Ala Ser Lys Glu Lys Thr Gin Ala His lie Gin 
100 105 110 



Glu Leu Glu Glu Glu Val Lys Leu Leu Lys Asn Leu . Ser His Pro Asn 
115 120 125 



,Ile Val Arg Tyr Leu Gly Thr Val Arg Glu Asp Asp Thr Leu Asn lie 
130 135 140 ' 



Leu Leu Glu Phe Val Pro Gly Gly Ser lie Ser Ser ' Leu Leu Glu Lys 
145 150 155 160 



Phe Gly Pro Phe Pro Glu Ser Val Val Arg Thr Tyr Thr Arg Gin Leu 
165 170 175 



Leu Leu Gly Leu Glu Tyr Leu His Asn His Ala lie Met His Arg Asp 
180 185 190 . 



lie Lys Gly Ala Asn lie Leu Val Asp Asn Lys Gly Cys lie Lys Leu 
195 200 205 



Ala Asp Phe Gly Ala Ser Lys Gin Val Ala Glu Leu Ala Thr Met Thr 
210 215 220 



Gly Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp Met Ala Pro Glu Val 
225 230 235 240 



lie Leu Gin Thr Gly His Ser Phe Ser Ala Asp lie Trp Ser Val Gly 
245 250 255 



Cys Thr Val He Glu Met Val Thr Gly Lys Ala Pro Trp Ser Gin Gin 
260 265 270 



Tyr Lys Glu Val Ala Ala He Phe Phe He Gly Thr Thr Lys Ser His 



3 



275 



,280 



285 



Pro Pro lie Pro Asp Thr Leu Ser Ser Asp Ala Lys Asp Phe Leu Leu 
290 295 300 



Lys Cys Leu Gin Glu Val Pro Asn Leu Arg Pro Thr Ala Ser Glu Leu 
305 , 310 315 320 



Leu Lys His Pro Phe Val Met Gly Lys His Lys Glu Ser Ala, Ser Thr 
325 330 335 



Asp Leu Gly Ser Val Leu Asn Asn Leu Ser Thr Pro Leu Pro Leu Gin 
340 345 350 



lie Asn Asn Thr Lys Ser Thr Pro Asp Ser Thr Cys Asp Asp Val Gly 

355 360 , . 365 



Asp Met Cys Asn Phe, Gly Ser Leu Asn Tyr Ser Le,u Val Asp Pro Val 
370 375 380 



Lys Ser lie Gin Asn Lys Asn Leu Trp Gin Gin Asn Asp Asn Gly Gly 
385 390 395 400 



Asp Glu Asp Asp Met Cys Leu lie Asp Asp Glu Asn Phe Leu Thr Phe 
405 410 415 



Asp Gly Glu Met Ser Ser Thr Leu Glu Lys Asp Cys His Leu Lys Lys 
4210 425 430 



Ser Cys Asp Asp lie Ser Asp Met Ser lie Ala Leu Lys Ser Lys Phe 
435 440 445 



Asp Glu Ser Pro Gly Asn Gly Glu Lys Glu Ser Thr Met Ser Met Glu 
450 455 460 



Cys Asp Gin Pro Ser Tyr Ser Glu Asp Asp Asp Glu Leu Thr Glu Ser 
465 470 475 480 



Lys lie Lys Ala Phe Leu Asp Glu Lys Ala Ala Asp Leu Lys Lys Leu 
485 490 495 



Gin Thr Pro Leu Tyr Glu Glu Phe Tyr Asn Ser Leu lie Thr Phe Ser 
500 505 510 



4 



Pro Ser Cys Met Glu Ser Asn Leu Ser Asn Ser Lys Arg Glu Asp Thr 
5.15 520 525 



Ala Arg Gly Phe Leu Lys Leu Pro Pro Lys Ser Arg Ser Pro Ser Arg 
530 535 540 



Gly Pro Leu Gly Gly Ser Pro Ser Arg Ala Thr Asp Ala Thr Ser Cys 
545 550 555 560 



Ser Lys Ser Pro Gly Ser Gly Gly Ser Arg Glu Leu Asn lie Asn Asn 
565 570 575 



Gly Gly Asp Glu Ala Ser Gin Asp Gly Val Ser Ala Arg Val Thr Asp 
580 585 590 



Trp Arg Gly Leu Val Val Asp Thr Lys Gin Glu Leu Ser Gin Cys Val 
595 600 605 



, Ala Leu. Ser Glu lie Glu Lys Lys Trp Lys Glu Glu Leu Asp Gin Glu 

610 . 615 , 620 



Leu Glu Arg Lys Arg Gin Glu lie Met Arg Gin Ala Gly Leu Gly Ser 
625 630 635 640 



Ser Pro Arg Asp Arg Gly Met Ser Arg Gin Arg Glu Lys Ser Arg Phe 
645 650 655 



Ala Ser Pro Gly Lys 
660 



<210> 8 

<211> 2155 

<212> DNA 

<213> Arabidopsis thaliana 

<400> 8 



cggctccgtt 


cgtcgatcgc 


ttgttttccg 


tccttcttcc 


gacgacgata 


accaggagaa 


60 


ccagcctccg 


tttcccggtg 


ttctcgccga 


taagatcacc 


tcttgcatcc 


gcaaatcgaa 


120 


gatttttatc 


aaaccctcct 


tctcgcctcc 


tcctcctgct 


aacactgtag 


acatggcacc 


180 


tccgatttcg 


tggaggaaag 


gtcagttaat 


tggtcgcggc 


gcgtttggta 


cggtgtacat 


240 


gggtatgaat 


cttgactccg 


gggagcttct 


cgccgtcaaa 


caggttctga 


ttgcagccaa 


300 



5 



ttttgcttcc 


aaggaaaaga 


ctcaggctca 


tattcaggag 


cttgaagaag 


aagttaagct 


360 


tcttaaaaat 


ctctcccatc 


ctaatatagt 


tagatatttg ggtacagtga 


gggaagatga 


420 


taccctgaat 


atccttctcg 


agtttgttcc 


cggtggatcg 


atatcatcgc 


tcttggagaa 


480 


atttggacct 


tttcctgaat 


cagttgtccg 


gacatacaca 


aggcaactgc 


ttttagggtt 


540 


ggagtacctg 


cacaatcatg 


caattatgca 


cagagacatt aagggggcta 


atatccttgt 


600 


ggataataaa 


ggatgcatta 


agcttgctga 


ttttggtgca 


tccaaacaag 


tagctgagtt 


660 


ggctacgatg 


actggtgcaa 


aatctatgaa 


agggacacca 


tattggatgg 


ctccggaagt , 


720 


tatccttcaa 


actggacata 


gcttctctgc 


tgacatatgg 


agcgtcggct 


gtaeagttat 


780 


tgaaatggtg 


actgggaagg 


ctccttggag 


tcagcagtat 


aaagaggttg 


ctgctatctt 


840 


cttcatagga 


acaacaaaat 


cacatcctcc 


aatacctgat 


actctctcct 


ctgatgcaaa 


900 


agattttctg 


ctcaagtgtc 


tgcaggaggt 


accaaatctg 


cggccaaccg 


catctgagct 


960 


actaaagcat 


ccttttgtta 


tggggaaaca 


caaggagtct gc^ttctactg 


atcttggttc 


1020 


tgtcctgaac 


aatcttagca 


ctccactacc 


gttacagata 


aataacacca 


agagcactcc 


1080 


agattctact 


tgcgacgatg 


taggtgacat 


gtgtaacttt ggcagtttga 


attattcact 


1140 


tgtagatcct 


gtgaaatcaa 


tccaaaacaa 


aaatttatgg 


caacaaaatg 


ataatggagg 


1200 


tgatgaagac 


gatatgtgtt 


tgatagatga 


tgagaatttc 


ttgacatttg 


acggagaaat 


1260 


gagttctacc 


cttgaaaaag 


attgtcatct 


gaagaagagc 


tgtgatgaca 


taagtgatat 


1320 


gtccattgct 


ttgaagtcca 


aatttgacga 


aagtcctggt 


aatggagaga 


aagagtctac 


1380 


aatgagcatg 


gaatgtgacc 


aaccttcata 


ctcagaggat 


gatgatgaxjc 


tgaccgagtc 


1440 


aaaaattaaa 


gctttcttag 


atgagaaggc 


tgcagatcta 


aagaagttac 


agactcctct 


1500 


ctatgaagaa 


ttctacaata 


gtttgatcac 


attctctccc 


agttgtatgg 


agagtaattt 


1560 


aagtaacagt 


aaaagagagg 


acactgctcg 


tggtttcctg aaactgcctc 


caaaaagcag 


1620 


gtcaccgagt 


cggggccctc 


ttggtggttc 


accttcaaga 


gcaacagacg 


caactagttg 


1680 


ttccaagagc 


ccaggaagtg 


gaggtagtcg 


tgaattgaat 


attaacaatg 


gaggtgatga 


1740 


agcttcacag 


gatggtgtat 


cagcacgggt 


cacagactgg aggggcctcg 


ttgttgacac 


1800 


taagcaggaa 


ttaagccagt 


gtgttgcttt 


gtcagagata 


gagaagaagt 


ggaaggaaga 


1860 


gcttgatcaa 


gaactggaaa 


gaaagcgaca 


agaaatcatg 


cgccaagcag 


ggttgggatc 


1920 


atccccaaga 


gacagaggca 


tgagccgaca 


gagagagaag 


tcgaggtttg 


catcaccagg 


1980 



6 



aaaatgactt gcacaaaaag tctccggctt tttgattttt gattgctcaa ctagtatata 2040 
tatctgtaac tcttatctcg ctgtgatgaa aagtagacac gaggtttggt ctgaatatat 2100 
gattctgaac tggttgttga aggtattaga tgtgtgtaat gtgagtgtcg ggtgc 2155 



<210> 9 
<211> 268 
<212> PRT 

<213> Arabidopsis thai i ana i 
<400> 9 

Pro Pro lie Ser Trp Arg Lys Gly Gin Leu lie Gly Arg Gly Ala Phe 
15 10 15 



Gly Thr Val Tyr Met Gly Met Asn Leu Asp Ser Gly Glu Leu Leu Ala 
20 25 30 



Val Lys Gin Val Leu lie Ala Ala Asn Phe Ala Ser Lys Glu Lys Thr 
35 40 45 



, Gin Ala. His lie Gin Glu Leu Glu Glu Glu Val Lys. Leu Leu Lys Asn 
50 55 60 



Leu Ser His Pro Asn lie Val Arg Tyr Leu Gly Thr Val Arg Glu Asp 
65 70 75 80 



Asp Thr Leu Asn lie Leu Leu Glu Phe Val Pro Gly Gly Ser lie Ser 
85 90 95 



Ser Leu Leu Glu Lys Phe Gly Pro Phe Pro Glu Ser Val Val Arg Thr 
100 105 110 



Tyr. Thr Arg Gin Leu Leu Leu Gly Leu Glu Tyr Leu His Asn His Ala 
115 120 125 



lie Met His Arg Asp lie Lys Gly Ala Asn lie Leu Val Asp Asn Lys 
130 135 140 



Gly Cys lie Lys Leu Ala Asp Phe Gly Ala Ser Lys Gin Val Ala Glu 
145 150 155 160 



Leu Ala Thr Met Thr Gly Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp 
165 170 175 
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Met Ala Pro Glu Val He* Lieu Gin Thr Gly His Ser Phe Ser Ala Asp 
1Q0 185 190 



lie Trp Ser Val Gly Cys Thr Val He Glu Met Val ThrGly Lys Ala 
195 200 205 



Pro Trp Ser Gin Gin Tyr Lys Glu Val Ala Ala He Phe Phe He Gly 
210 215 220 



Thr Thr Lys Ser His Pro Pro He Pro Asp Thr Leu Ser Ser Asp Ala 
225 , 23P 235 240 



Lys Asp Phe Leu Leu Lys Cys Leu Gin Glu Val .Pro Asn Leu Arg Pro 
245 250 255 



Thr Ala Ser Glu Leu Leu Lys His Pro Phe Val Met 
260 265 



<210> 10 

<211> 802 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 10 



tccgatttcg 


tggaggaaag 


gtcagttaat 


tggtcgcggc 


gcgtttggta 


cggtgtacat 


60 


gggtatgaat 


cttgactccg 


gggagcttct 


cgccgtcaaa 


caggttctga 


ttgcagccaa 


120 


ttttgcttcc 


aaggaaaaga 


ctcaggctca 


tattcaggag cttgaagaag aagttaagct 


180 


tcttaaaaat 


ctctcccatc 


ctaatatagt 


tagatatttg 


ggtacagtga 


gggaagatga 


240 


taccctgaat 


atccttctcg 


agtttgttcc 


cggtggatcg 


atatcatcgc 


tcttggagaa 


300 


atttggacct 


tttcctgaat 


cagttgtccg 


gacatacaca 


aggcaactgc 


ttttagggtt 


360 


ggagtacctg 


cacaatcatg 


caattatgca 


cagagacatt 


aagggggcta 


atatccttgt 


420 


ggataataaa 


ggatgcatta 


agcttgctga 


ttttggtgca 


tccaaacaag 


tagctgagtt 


480 


ggctacgatg 


actggtgcaa 


aatctatgaa 


agggacacca 


tattggatgg 


ctccggaagt 


540 


tatccttcaa 


actggacata 


gcttctctgc 


tgacatatgg 


agcgtcggct 


gtacagttat 


600 


tgaaatggtg 


actgggaagg 


ctccttggag 


tcagcagtat 


aaagaggttg 


ctgctatctt 


660 


cttcatagga 


acaacaaaat 


cacatcctcc 


aatacctgat 


actctctcct 


ctgatgcaaa 


720 


agattttctg 


ctcaagtgtc 


tgcaggaggt 


accaaatctg 


cggccaaccg 


catctgagct 


780 
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'actaaagcat ccttttgtta tg 



<210> 11, 

<211> 642 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 11 



Arg Ser Leu Val Phe Arg Ser Thr Thr Asp Asp Glu Asn Gin Glu Asn 
1 5 10 15 



His Pro Pro Pro Phe Pro Ser Leu Leu Ala Asp Lys lie Thr Ser Cys 
20 25 30 



lie Arg Lys Ser Met Val Phe Ala Lys Ser Gin Ser Pro Pro Asn Asn 
35 40 45 



Ser Thr Val Gin lie Lys Pro Pro lie Arg Trp Arg Lys Gly Gin Leu 
50 55 60 



lie Gly. Arg Gly Ala Phe Gly Thr Val Tyr Met Gly, Met Asn Leu Asp 
65 70 , 75 80 



Ser Gly Glu Leu Leu Ala Val Lys Gin Ala Leu lie Thr Ser Asn Cys 
85 90 95 



Ala Ser Lys Glu Lys Thr Gin Ala His He Gin Glu Leu Glu Glu Glu 
100 105 110 



Val Lys Leu Leu Lys Asn Leu Ser His Pro Asn He Val Arg Tyr Leu 
115 120 125 



Gly Thr Val Arg Glu Asp Glu Thr Leu Asn He Leu Leu Glu Phe Val 
130 135 140 



Pro Gly Gly Ser He Ser Ser Leu Leu Glu Lys Phe Gly Ala Phe Pro 
145 150 155 160 



Glu Ser Val Val Arg Thr Tyr Thr Asn Gin Leu Leu Leu Gly Leu Glu 
165 170 175 



Tyr Leu His Asn His Ala He Met His Arg Asp He Lys Gly Ala Asn 
180 185 * 190 
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lie Leu Val Asp Asn Gin Gly Cys lie Lys Leu Ala Asp Phe Gly Ala 
195 " 200 205 



Ser Lys Gin Val Ala Glu Leu Ala Thr lie Ser Gly Ala Lys Ser Met 

210 ' ' 215 220 

Lys Gly Thr Pro Tyr Trp Met Ala Pro Glu Val lie L^u Gin Thr Gly 

225 " 230 ( 235 240 



His Ser Phe Ser Ala Asp lie Trp 

245 , 



Met Val Thr Gly Lys Ala Pro Trp 
260 



Ala He Phe His He Gly Thr Thr 
275 280 



Asn He Ser Ser Asp Ala Asn Asp 
290 295 



Glu Pro Asn Leu Arg Pro Thr Ala 
305 310 



Ser Val Gly Cys Thr Val lie Glu 
250 255 



Ser Gin Gin Tyr Lys Glu He Ala 
265 270 



Lys Ser His Pro Pro lie Pro Asp 
285 



Phe Leu Leu Lys Cys Leu Gin Gin 
300 



Ser Glu Leu Leu Lys His Pro Phe 
315 320 



Val Thr Gly Lys Gin Lys Glu Ser Ala Ser Lys Asp Leu Thr Ser Phe 
325 330 335 



Met Asp Asn Ser Cys Ser Pro Leu Pro Ser Glu Leu Thr Asn He Thr 
340 345 350 



Ser Tyr Gin Thr Ser Thr Ser Asp Asp Val Gly Asp He Cys Asn Leu 
355 . 360 365 



Gly Ser Leu Thr Cys Thr Leu Ala Phe Pro Glu Lys Ser He Gin Asn 
370 375 380 



Asn Ser Leu Cys Leu Lys Ser Asn Asn Gly Tyr Asp Asp Asp Asp Asp 
385 390 395 400 



Asn Asp Met Cys Leu He Asp Asp Glu Asn Phe Leu Thr Tyr Asn Gly 
405 410 415 
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Glu Thr Gly Pro Ser Leu Asp Asn Asn Thr Asp Ala Lys Lys Ser Cys 

420 425 ' 430. 



Asp Thr Met Ser Glu lie Ser Asp lie Leu Lys Cys Lys Phe Asp Glu 
435 440 445 



Asn Ser Gly Asn Gly Glu Thr Glu Thr Lys Val Ser Met Glu Val Asp 
450 455 460 



His Pro Ser Tyr Ser Glu Asp Glu Asn Glu Leu Thr Glu Ser Lys lie 
465 470 475 480 



Lys Ala Phe Leu Asp Asp Lys Ala Ala Glu Leu Lys i Lys Leu Gin Thr 
485 490 495 



, Pro Leu Tyr Glu Glu Phe Tyr Asn Gly Met lie Thr t Cys Ser Pro lie 
500 505 510 



Cys Met Glu Ser Asn lie Asn Asn Asn Lys Arg Glu ' Glu Ala Pro Arg 
515 520 525 



Gly Phe Leu Lys Leu Pro Pro Lys Ser Arg Ser Pro Ser Gin Gly His 
530 535 540 



lie Gly Arg Ser Pro Ser Arg Ala Thr Asp Ala Ala Cys Cys Ser Lys 
545 550 '555 560 



Ser Pro Glu Ser Gly Asn Ser Ser Gly Ala Pro Lys Asn Ser Asn Ala 
565 570 575 



Ser Ala Gly Ala Glu Gin Glu Ser Asn Ser Gin Ser Val Ala Leu Ser 
580 585 590 



Glu lie Glu Arg Lys Trp Lys. Glu Glu Leu Asp Gin Glu Leu Glu Arg 
595 600 605 



Lys Arg Arg Glu lie Thr Arg Gin Ala Gly Met Gly Ser Ser Pro Arg 
610 615 620 



Asp Arg Ser Leu Ser Arg His Arg Glu Lys Ser Arg Phe Ala Ser Pro 
625 630 635 640 



Gly Lys 
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<210> 12 

<211> 2193 

<212> DNA 

<213> Arabidopsis thaliana 

<400> 12 



cgctcacttg 


tcttccgttc 


taccaccgac 


gatgagaatc aagag^atca 


tcctcctccg 


60 


tttccttctc 


tcctcgccga 


taaaatcact 


tcctgtatcc 


gcaaatcaat 


ggttttcgcc 


120 


aaatcccagt 


cacctccgaa 


taactccacc 


gtacaaatca 


aacctccgat 


tcggtggcgg , 


180 


aaaggtcagt 


taattggccg 


tggcgctttt 


ggtactgtgt 


atatgggtat 


gaatctcgat 


240 


tccggtgagc 


ttctcgccgt 


taaacaggct 


ctgattacat 


ctaattgtgc 


atccaaggaa 


300 


aaaactcagg 


ctcatattca 


ggagcttgaa 


gaggaagtga 


agctactcaa 


gaatctctct 


360 


catccaaata 


tagttagata 


tttgggtacg 


gtgagggaag 


atgaaacttt 


gaatatcttg 


420 


cttgaatttg 


ttcctggtgg 


atctatatct 


tcactcttgg 


agaaatttgg 


agcctttcct 


480 


gaatctgttg 


ttcggacata 


cacgaaccaa 


ctgcttttgg gattggagta 


ccttcataat 


540 


catgccatta 


tgcaccgtga 


cattaagggt 


gctaatatcc 


ttgtggataa 


tcaaggatgc 


600 


attaaacttg 


ctgattttgg 


tgcgtccaaa 


caggtagcgg 


agttggctac 


tatttcgggt 


660 


gccaaatcta 


tgaaaggaac 


tccctattgg 


atggctccag 


aagttattct 


tcaaaccggg 


720 


catagctttt 


ctgctgatat 


ttggagtgta 


ggatgcacag 


tgattgaaat 


ggtgactgga 


780 


aaagctcctt 


ggagccagca 

i 


atataaagag 


attgctgcta 


ttttccacat 


tggaacgacg 


840 


aaatcgcatc 


ctccaatccc 


tgacaatatc 


tcctctgacg 


caaatgattt 


tttgctcaag 


900 


tgtctgcagc 


aggaaccaaa 


tctgcggcca 


accgcttctg 


agctgctaaa 


gcatccattt 


960 


gttacgggca 


aacagaagga 


atctgcgtct 


aaagatctta 


cttcatttat 


ggacaattca 


1020 


tgcagtcctt 


taccatcaga 


gttgactaac 


attacgagct 


atcaaacatc 


tacgagtgac 


1080 


gatgtaggag 


acatctgtaa 


cttgggtagt 


ctgacttgta 


cacttgcttt 


ccctgagaaa 


1140 


tcaatccaaa 


ataacagttt 


gtgtctgaaa 


agtaataacg 


ggtatgatga 


cgatgatgat 


1200 


aatgatatgt 


gtttgattga 


cgatgagaat 


ttcttgacat 


ataatggaga 


gactggccct 


1260 


agtcttgaca 


ataatactga 


tgccaagaag 


agctgtgata 


ccatgagtga 


gatctctgat 


1320 


attttgaagt 


gcaaatttga 


cgaaaattct 


ggaaacggag 


aaacagagac 


gaaagttagt 


1380 


atggaagttg 


accatccatc 


atactcggag 


gatgaaaatg 


agctgactga 


gtcgaaaatc 


1440 
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* aaagctttct 


tagatgacaa 


ggctgcagag 


ttaaagaagt 


tacagacgcc tctgtacgaa 


1500 


■ gaattctaca 


acggtatgat 


cacatgctcc 


cccatctgca 


tggagagtaa 


catcaataac 


1560 


aataaacgag 


aggaggcacc 


tcgtggtttc 


ttgaaactgc 


ctccaaaaag tcggtctccg 


1620 


agtcagggcc 


atattggtcg 


atcaccttct 


agagcaacag 


atgcagcctg 


ttgttccaag 


1680 


agtccagaaa 


gtggtaatag 


ctctggtgcc 


ccgaagaata 


gcaatgcaag 


tgctggtgct 


1740 


gaacaagaat 


caaacagtca 


aagtgtcgcg 


ctgtcggaga 


tagagaggaa 


gtggaaggaa 


1800 


gagcttgatc 


aagaacttga 


aagaaagcga 


agagagatta 


cacggcaagc 


agggatggga 


1860 


tcatccccga 


gagatagaag 


cttgagccga 


catagagaga 


agtcaagatt 


tgcatctccai 


1920 


ggcaaatgat 


ctgtacaaaa 


gaaaagcagc 


caattttgca 


cttttgtctg 


taaggcttgt 


1980 


attgcttttg 


atctttcgat 


ttgctcatct 


agtatatatg 


atatagacat 


aaaattgtgc 


2040 


, caiacttaaag 


tttgaatata 


tatagatagc 


taaactattt 


gcttaagtag ggtgtgatgt 


2100 


gagaatgttg 


gtgcatattg 


agtgttaagc 


caaccacaga 


acaaatattt 


tcgagaaatt 


2160 


atcgaaagct 


ttgtttactt 


tcggtccggt 


ccg 






2193 



<210> 13 

<211> 268 

<212> PRT . 

<213> Arabidopsis thaliana 

<400> 13 

Prp Pro lie Arg Trp Arg Lys Gly Gin Leu lie Gly Arg Gly Ala Phe 
1 5 10 ^ 15 



Gly Thr Val Tyr Met Gly Met Asn Leu Asp Ser Gly Glu Leu Leu Ala 
20 25 30 



Val Lys Gin Ala Leu lie Thr Ser Asn Cys Ala Ser Lys Glu Lys Thr 
35 40 45 



Gin Ala His lie Gin Glu Leu Glu Glu Glu Val Lys Leu Leu Lys Asn 
50 55 60 



Leu Ser His Pro Asn lie Val Arg Tyr Leu Gly Thr Val Arg Glu Asp 
65 70 75 80 



Glu Thr Leu Asn lie Leu Leu Glu Phe Val Pro Gly Gly Ser lie Ser 
85 90 95 
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Ser Leu Leu Glu Lys Phe ' Gly Ala Phe Pro Glu Ser Val Val Arg thr 
1Q0 105 110 

Tyr Thr Asn Gin Leu Leu Leu 
115 

lie Met His Arg Asp lie Lys Gly Ala Asn lie Leu Val Asp Asn Gin 
130 135 t 140 



Gly Leu Glu Tyr Leu His Asn His Ala 
120 125 



Gly Cys lie Lys Leu Ala Asp Phe Gly Ala Ser Lys Gin Val Ala, Glu 
145 , 15P 155 160 



Leu Ala Thr lie Ser Gly Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp , 
165 170 175 



Met Ala Pro Giu Val lie Leu Gin Thr Gly His Ser Phe Ser Ala Asp 
180 185 190 



He Trp Ser Val Gly Cys Thr Val He Glu Met Val Thr Gly Lys Ala 
195 200 205 



Pro Trp Ser Gin Gin Tyr Lys Glu He Ala Ala He Phe His He Gly 
210 215 220 



Thr Thr Lys Ser His Pro Pro He Pro Asp Asn He Ser Ser Asp Ala 
225 230 235 240 



Asn Asp Phe Leu Leu Lys Cys Leu Gin Gin Glu Pro Asn Leu Arg Pro 
245 250 255 



Thr Ala Ser Glu Leu Leu Lys His Pro Phe Val Thr 
260 265 



<210> 14 
<211> 804 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 14 

cctccgattc ggtggcggaa aggtcagtta attggccgtg gcgcttttgg tactgtgtat 
atgggtatga atctcgattc cggtgagctt ctcgccgtta aacaggctct gattacatct 
aattgtgcat ccaaggaaaa aactcaggct catattcagg agcttgaaga ggaagtgaag 



14 



1 ctactcaaga 


atctctctca 


tccaaatata 


gttagatatt 


tgggtacggt 


gagggaagat 


240 


• gaaactttga 


atatcttgct 


tgaatttgtt 


cctggtggat 


ctatatcttc 


actcttggag 


300 


aaatttggag 


cctttcctga 


atctgttgtt 


cggacataca 


cgaaccaact 


gcttttggga 


360 


ttggagtacc 


ttcataatca 


tgccattatg 


caccgtgaca 


ttaagggtgc 


taatatcctt 


420 


gtggataatc 


aaggatgcat 


taaacttgct 


gattttggtg 


cgtccaaaca 


ggtagcggag 


480 


ttggctacta 


tttcgggtgc 


caaatctatg 


aaaggaactc 


cctattggat 


ggctccagaa 


540 


gttattcttc 


aaaccgggca 


tagcttttct 


gctgatattt 


ggagtgtagg 


atgcacagtg 


600 


attgaaatgg 


tgactggaaa 


agctccttgg 


agccagcaat 


ataaagagat 


tgctgctatt 


660 


ttccacattg 


gaacgacgaa 


atcgcatcct 


ccaatccctg 


acaatatctc 


ctctgacgca 


720 


aatgattttt 


tgctcaagtg 


tctgcagcag 


gaaccaaatc 


tgcggccaac 


cgcttctgag 


780 


ctgctaaagc 


atccatttgt 


tacg 
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<210> 15 
<211> 651 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 15 

Met Gin Asp He Leu Gly Ser Val Arg Arg Ser Leu Val Phe Arg Ser 
15 10 15 



Ser Leu Ala Gly Asp Asp Gly Thr Ser Gly Gly Gly Leu Ser Gly Phe 
20 25 30 



Val Gly Lys He Asn Ser Ser He Arg Ser Ser Arg He Gly Leu Phe 
35 40 45 



Ser. Lys Pro Pro Pro Gly Leu Pro Ala Pro Arg Lys Glu Glu Ala Pro 
50 55 60 



Ser He Arg Trp Arg Lys Gly Glu Leu lie Gly Cys Gly Ala Phe Gly 
65 70 75 80 



Arg Val Tyr Met Gly Met Asn Leu Asp Ser Gly Glu Leu Leu Ala He 
85 90 95 



Lys Gin Val Leu He Ala Pro Ser Ser Ala Ser Lys Glu Lys Thr Gin 
.100 105 110 
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Gly His lie Arg Glu Leu'Glu Glu Glu Val Gin Leu Leu Lys Asn Leu 
115 , 120 ' 125 



Ser His Pro Asn lie Val Arg Tyr Leu Gly Thr Val Arg Glu Ser Asp 
130 ' ' 135 140 



Ser Leu Asn lie Leu Met Glu Phe Val Pro Gly Gly Se,r lie Ser Ser 
145 . 150 155 160 



Leu Leu Glu Lys Phe Gly Ser Phe Pro Glu Pro Val lie lie Met Tyr 
16,5 , 170 175 



Thr Lys Gin Leu Leu Leu Gly Leu Glu Tyr Leu His Asn Asn Gly lie . 
180 185 190 



Met His Arg Asp lie Lys Gly Ala Asn lie Leu Val Asp Asn Lys Gly 
195 200 205 



Cys lie Arg Leu Ala Asp Phe Gly Ala Ser Lys Lys Val Val Glu Leu 

210 , 215 220 



Ala Thr Val Asn Gly Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp Met 
225 230 235 240 



Ala Pro Glu Val lie Leu Gin Thr Gly His Ser Phe Ser Ala Asp lie 
245 250 255 



Trp Ser Val Gly Cys Thr Val lie Glu Met Ala Thr Gly Lys Pro Pro 
260 265 270 



Trp Ser Glu Gin Tyr Gin Gin Phe Ala Ala Val Leu His lie Gly Arg 
275 280 285 



Thr Lys Ala His Pro Pro lie Pro Glu Asp Leu Ser Pro Glu Ala Lys 
290 295 300 



Asp Phe Leu Met Lys Cys Leu His Lys Glu Pro Ser Leu Arg Leu Ser 
305 310 315 320 



Ala Thr Glu Leu Leu Gin His Pro Phe Val Thr Gly Lys Arg Gin Glu 
325 330 335 
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Pro Tyr Pro Ala Tyr Arg Asn Ser Leu Thr Glu Cys Gly Asn Pro lie 
340 345 ' 350 . 



Thr Thr Gin Gly Met Asn Val Arg Ser Ser lie Asn Ser Leu 1 lie Arg 
355 360 365 



Arg Ser Thr Cys Ser Gly Leu Lys Asp Val Cys Glu Leu Gly Ser Leu 
370 375 380 



Arg Ser Ser lie lie Tyr Pro Gin Lys Ser Asn Asn Ser Gly Phe Gly 
385 390 395 400 



Trp Arg Asp Gly Asp Ser Asp Asp Leu Cys Gin Thr .Asp Met Asp Asp 
405 410 415 



Leu Cys Asn lie Glu Ser Val Arg Asn Asn Val Leu Ser Gin Ser Thr 
420 425 430 



Asp Leu Asn Lys Ser Phe Asn Pro Met Cys Asp Ser 'Thr Asp Asn Trp 
435 440 445 



Ser Cys Lys Phe Asp Glu Ser Pro Lys Val Met Lys Ser Lys Ser Asn 
450 455 460 



Leu Leu Ser Tyr Gin Ala Ser Gin Leu Gin Thr Gly Val Pro Cys Asp 
465 470 475 480 



Glu Glu Thr Ser Leu Thr Phe Ala Gly Gly Ser Ser Val Ala Glu Asp 
485 490 495 



Asp Tyr Lys Gly Thr Glu Leu Lys lie Lys Ser Phe Leu Asp Glu Lys 
500 505 510 



Ala Gin Asp Leu Lys Arg Leu. Gin Thr Pro Leu Leu Glu Glu Phe His 
515 520 525 



Asn Ala Met Asn Pro Gly lie Pro Gin Gly Ala Leu Gly Asp Thr Asn 
530 535 540 



lie Tyr Asn Leu Pro Asn Leu Pro Ser lie Ser Lys Thr Pro Lys Arg 
545 550 555 560 



Leu Pro Ser Arg Arg Leu Ser Ala lie Ser Asp Ala Met Pro Ser Pro 
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. 565 , 570 575 

i 

Leu Lys Ser Ser Lys Arg Thr Leu Asn Thr Ser Arg Val Met Gin Ser 
580 585 590 

Gly Thr Glu Pro Thr Gin Val Asn Glu Ser Thr Lys Lys Gly Val Asn 
595- 600 605 

Asn Ser Arg Cys Phe Ser Glu lie Arg Arg Lys Trp Glu Glu , Glu Leu 
610 615 620 

Tyr Glu Glu Leu Glu Arg His Arg Glu Asn Leu Arg His Ala Gly Ala 
625 630 635 640 

Gly Gly Lys Thr Pro Leu Ser Gly His Lys Gly 
645 650 

<210> 16 , - ( 

<211> 2157 

<212> DNA 

<213> Arabidopsis thaliana 

<400> 16 



tcttcactga 


tctctctaca 


cattcaccgt 


cggcttctca 


aatgcaggat 


attctcggat 


60 


cggttcgccg 


atccttggtt 


ttccggtcgt 


ctttggccgg 


agacgatggt 


actagcggcg 


120 


gaggtcttag 


cggattcgtc 


gggaagatta 


actctagtat 


ccgtagctct 


cgaattgggc 


180 


tcttttctaa 


gccgcctcca 


gggcttcctg ctcctagaaa agaagaagcg ccgtcgattc 


240 


ggtggaggaa 


aggggaatta 


atcggttgcg 


gtgcttttgg 


aagagtttac 


atgggaatga 


300 


acctcgattc 


cggcgagctt 


cttgcaatta 


aacaggtttt 


aatcgctcca 


agcagtgctt 


360 


caaaggagaa 


gactcagggt 


cacatccgag 


agcttgagga 


agaagtacaa 


cttcttaaga 


420 


atctttcaca 


tccgaacatc 


gttagatact 


tgggtactgt 


aagagagagt 


gattcgttga 


480 


atattttgat 


ggagtttgtt 


cctggtggat 


caatatcatc 


tttgttggag 


aagtttggat 


540 


cttttcctga 


gcctgtgatt 


attatgtaca 


caaagcaact 


tctgcttggg 


ctggaatatc 


600 


ttcacaacaa 


tgggatcatg 


catcgagata 


ttaagggggc 


aaatattttg gtcgataaca 


660 


aaggttgcat 


cagactcgca 


gattttggtg 


cttccaagaa 


agttgtagag 


ctagctactg 


720 


taaatggtgc 


caaatctatg 


aaggggacgc 


cttattggat 


ggctcctgaa 


gtcattctcc 


780 


agactggtca 


tagcttctct 


gctgatatat 


9gagtgttgg gtgcactgtg attgagatgg 


840 
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• ctacggggaa 


gcctccctgg 


agcgagcagt 


atcagcagtt 


tgctgctgtc 


cttcatattg 


900 


■ gtagaacaaa 


agctcatcct 


ccaattccag 


aagacctctc 


accagaggct 


aaagactttc 


960 


taatgaaatg 


cttacacaaa 


gaaccaagct 


tgagactctc 


tgcaaccgaa 


ttgcttcagc 


1020 


acccgtttgt 


cactggaaag 


cgccaggaac 


cttatccagc 


ttaccgtaat 


tctcttacgg 


1080 


aatgtggaaa 


cccaataact 


actcaaggaa 


tgaatgttcg 


gagttcaata 


aattcgttga 


1140 


tcaggaggtc 


gacatgttca 


ggcttgaagg 


atgtctgtga 


actgggaagc 


ttgaggagtt 


1200 


ccattatata 


cccacagaag 


tcaaataact 


caggatttgg 


ttggcgagat 


ggagactctg 


1260 


atgacctttg 


tcagaccgat 


atggatgatc 


tctgcaacat 


tgaatcagtc 


agaaacaatg 


1320 


ttttgtcaca 


gtccaccgat 


ttaaacaaga 


gttttaatcc 


catgtgtgat 


tccacggata 


1380 


actggtcttg 


caagtttgat 


gaaagcccaa 


aagtgatgaa 


aagcaaatct 


aacctgcttt 


1440 


, ct'taccaagc 


ttctcaactc 


caaactggag 


ttccatgtga 


tgaggaaacc 


agcttaacat 


1500 


ttgctggtgg 


ctcttccgtt 


gcagaggatg 


attataaagg 


cacagagttg 


aaaataaaat 


1560 


catttttgga 


tgagaaggct 


caggatttga 


aaaggttgca 


gacccctctg 


cttgaagaat 


1620 


tccacaatgc 


tatgaatcca 


ggaatacccc 


aaggtgcact 


tggagacacc 


aatatctaca 


1680 


atttaccaaa 


cttaccaagt 


ataagcaaga 


cacctaaacg 


acttccgagt 


agacgactct 


1740 


cagcaatcag 


tgatgctatg 


cccagcccac 


tcaaaagctc 


caaacgtaca 


ctgaacacaa 


. 1800 


gcagagtgat 


gcagtcagga 


actgaaccaa 


ctcaagtcaa 


cgagtcgacc 


aagaagggag 


1860 


taaataatag 


ccgttgtttc 


tcagagatac 


gtcggaagtg 


ggaagaagaa 


ctctatgaag 


. 1920 


agcttgagag 


gcatcgagag 


aatctgcgac 


acgctggtgc 


aggagggaag 


actccattat 


1980 


caggccacaa 


aggatagtga 


acggctaaag 


agaaactgta 


tgtttctttc 


ttatgtttca 


2040 


aaattacttc 


ttcgtatttt 


tttttgttgg 


tggggtaatt 


tcatgagcta 


gtatgatata 


2100 


tgtagatagt 


tcttcaacgg 


ttacatagta 


ttattattta 


ttattaattt 


aattgcc 


2157 



<210> 17 

<211> 268 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 17 

Pro Ser lie Arg Trp Arg Lys Gly Glu Leu lie Gly Cys Gly Ala Phe 
1 5 10 15 

Gly Arg Val Tyr Met Gly Met Asn Leu Asp Ser Gly Glu Leu Leu Ala 



19 



20. ,25 30 



lie Lys Gin Val Leu lie Ala Pro Ser Ser Ala Ser Lys Glu Lys Thr 
35 40 45 



Gin Gly His lie Arg Glu Leu Glu Glu Glu Val Gin Leu Leu Lys Asn 
50 55 60 



Leu Ser His Pro Asn lie Val Arg Tyr Leu Gly Thr Val Arg ,Glu Ser 
65 70 75 80 



Asp Ser Leu Asn lie Leu Met Glu Phe Val Pro Gly Gly Ser lie Ser 
85 90 95 



Ser Leu Leu Glu Lys Phe Gly Ser Phe Pro Glu Pro Val lie lie Met 
100 105 , 110 



Tyr Thr Lys Gin Leu, Leu Leu Gly Leu Glu Tyr Leu His Asn Asn Gly 
115 120 125 



lie Met His Arg Asp lie Lys Gly Ala Asn lie Leu Val Asp Asn Lys 
130 135 140 



Gly Cys lie Arg Leu Ala Asp Phe Gly Ala Ser Lys Lys Val Val Glu 
145 150 155 160 



Leu Ala Thr Val Asn Gly Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp 
1 165 170 175 



Met Ala Pro Glu Val lie Leu Gin Thr Gly His Ser Phe Ser Ala Asp 
180 185 190 



lie Trp Ser Val Gly Cys Thr Val lie Glu Met Ala Thr Gly Lys Pro 
195 200 205 



Pro Trp Ser Glu Gin Tyr Gin Gin 
210 215 



Arg Thr Lys Ala His Pro Pro lie 
225 230 



Lys Asp Phe Leu Met Lys Cys Leu 
245 



Phe Ala Ala Val Leu His He Gly 
220 

Pro Glu Asp Leu Ser Pro Glu Ala 
235 240 

His Lys Glu Pro Ser Leu Arg Leu 
250 255 
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Ser Ala Thr Glu Leu Leu Gin His Pro Phe Val Thr 
260 265 



<210> 18 

<211> 804 

<212> DNA 

<213> Arabidopsis thaliana 

<400> 18 



ccgtcgattc 


ggtggaggaa 


aggggaatta 


atcggttgcg 


gtgcttttgg 


aagagtttac 


60 


atgggaatga 


acctcgattc 


cggcgagctt 


cttgcaatta 


aacaggtttt 


aatcgctcca 


120 


agcagtgctt 


caaaggagaa 


gactcagggt 


cacatccgag 


agcttgagga 


agaagtacaa 


180 


cttcttaaga 


atctttcaca 


tccgaacatc 


gttagatact 


tqggtactqt 


aagagagagt 


240 


.gattcgttga 


atattttgat 


ggagtttgtt 


cctggtggat 


caatatcatc 

i 


tttgttggag 


300 


aagtttggat 


cttttcctga 


gcctgtgatt 


attatgtaca 


caaagcaact 


tctgcttggg 


360 


ctggaatatc 


ttcacaacaa 


tgggatcatg 


catcgagata 


ttaagggggc 


aaatattttg 


420 


gtcgataaca 


aaggttgcat 


cagactcgca 


gattttggtg 


cttccaagaa 


agttgtagag 


480 


ctagctactg 


taaatggtgc 


caaatctatg 


aaggggacgc 


cttattggat 


ggctcctgaa 


540 


gtcattctcc 


agactggtca 


tagcttctct 


gctgatatat 


ggagtgttgg 


gtgcactgtg 


600 


attgagatgg 


ctacggggaa 


gcctccctgg 


agcgagcagt 


atcagcagtt 


tgctgctgtc 


660 


cttcatattg 


gtagaacaaa 


agctcatcct 


ccaattccag 


aagacctctc 


accagaggct 


720 


aaagactttc 


taatgaaatg 


cttacacaaa 


gaaccaagct 


tgagactctc 


tgcaaccgaa 


780 


ttgcttcagc 


acccgtttgt 


cact 








804 



<210> 19 
<211> 690 
<212> PRT 

<213> Nicotiana tabacum 
<400> 19 

Met Gin Asp Phe lie Gly Ser Val Arg Arg Ser Leu Val Phe Lys Gin 
15 10 15 



Ser Gly Asp Phe Asp Thr Gly Ala Ala Gly Val Gly Ser Gly Phe Gly 
20 25 30 



Gly Phe Val Glu Lys Leu Gly Ser Ser lie Arg Lys Ser Ser lie Gly 
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35 



40 



45 



lie Phe Ser Lys Ala His Val Pro Ala Leu Pro Ser lie Ser Lys Ala 
50 55 60 



Glu Leu Pro Ala Lys Ala Arg Lys Asp Asp Thr Pro Pro lie Arg Trp 
65 70 75 80 



Arg Lys Gly Glu Met lie Gly Cys Gly Ala Phe Gly Arg Val Tyr Met 
85 90 95 



Gly Met Asn Val Asp Ser Gly Glu Leu Leu Ala lie Lys Glu Val Ser 
100 105 110 



lie Ala Met Asn Gly Ala Ser Arg Glu Arg Ala Gin Ala His Val Arg 
115 120 125 



Glu Leu Glu Glu Glu Val Asn Leu Leu Lys Asn Leu Ser His Pro Asn 
130 135 140' 



lie Val Arg Tyr Leu Gly Thr Ala Arg Glu Ala Gly Ser Leu Asn lie 
145 150 155 160 



Leu Leu Glu Phe Val Pro Gly Gly Ser lie Ser Ser Leu Leu Gly Lys 
165 170 175 



Phe Gly Ser Phe Pro Glu Ser Val lie Arg Met Tyr Thr Lys Gin Leu 
180 185 190 



Leu Leu Gly Leu Glu Tyr Leu His Lys Asn Gly lie Met His Arg Asp 
195 200 205 



lie Lys Gly Ala Asn lie Leu Val Asp Asn Lys Gly Cys lie Lys Leu 
210 215 220 



Ala Asp Phe Gly Ala Ser Lys Lys Val Val Glu Leu Ala Thr Met Thr 

225 230 235 240 



Gly Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp Met Ala Pro Glu Val 
245 250 255 



lie Leu Gin Thr Gly His Ser Phe Ser Ala Asp lie Trp Ser Val Gly 
260 265 270 
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Cys Thr lie He Glu Met ' Ala Thr Gly Lys Pro Pro Trp Ser Gin Gin 
275 280 285 



Tyr Gin Glu Val Ala Ala Leu Phe His He Gly Thr Thr Lys Ser His 
290 295 300 



Pro Pro He Pro Glu His Leu Ser Ala Glu Ser Lys Asp Phe Leu Leu 
305 310 315 , 320 



Lys Cys Leu Gin Lys Glu Pro His Leu Arg His Ser Ala Ser Asn Leu 
325 330 335 



Leu Gin His Pro Phe Val Thr Ala Glu His Gin Glu Ala Arg Pro Phe 
340 345 350 



Leu Arg Ser Ser Phe Met Gly Asn Pro Glu Asn Met Ala Ala Gin Arg 



355 



360 



365 



Met Asp Val Arg Thr Ser He He Pro Asp Met Arg Ala Ser Cys Asn 
370 375 380 



Gly Leu Lys Asp Val Cys Gly Val Ser Ala Val Arg Cys Ser Thr Val 
385 390 395 400 



Tyr Pro Glu Asn Ser Leu Gly Lys Glu Ser Leu Trp Lys Leu Gly Asn 
405 410 . . 415 



Ser Asp Asp Asp Met Cys Gin Met Asp Asn Asp Asp Phe Met Phe Gly 
420 425 430 



Ala Ser Val Lys Cys Ser Ser Asp Leu His Ser Pro Ala Asn Tyr Lys 
435 440 445 



Ser Phe Asn Pro Met Cys Glu Pro Asp Asn Asp Trp Pro Cys Lys Phe 
450 455 460 



Asp Glu Ser Pro Glu Leu Thr Lys Ser Gin Ala Asn Leu His Tyr Asp 
465 470 475 480 



Gin Ala Thr He Lys Pro Thr Asn Asn Pro He Met Ser Tyr Lys Glu 
485 490 495 



23 



Asp Leu Ala Phe Thr Phe Pro Ser Gly Gin Ser Ala Ala Glu Asp Asp 
500 505 510 



Asp Glu Leu Thr Glu Ser Lys lie Arg Ala Phe Leu Asp Glu Lys Ala 
515 520 525 



Met Asp Leu Lys Lys Leu Gin Thr Pro Leu Tyr Glu Gly Phe Tyr Asn 
530 535 540 , 



Ser Leu Asn Val Ser Ser Thr Pro Ser Pro Val Gly Thr Gly Asn Lys 
545 550 555 560 



Glu Asn Val Pro Ser Asn lie Asn Leu Pro Pro Lys Ser Arg Ser Pro 
565 570 575 



Lys Arg Met Leu Ser Arg Arg Leu Ser Thr Ala lie Glu Gly Ala Cys 
580 585 590 



Ala Pro Ser Pro Val Thr His Ser Lys Arg lie Ser Asn lie Gly Gly 

595 600 ' , 605 



Leu Asn Gly Glu Ala lie Gin Glu Ala Gin Leu Pro Arg His Asn Glu 
610 615 620 



Trp Lys Asp Leu Leu Gly Ser Gin Arg Glu Ala Val Asn Ser Ser Phe 
625 630 635 640 



Ser Glu Arg Gin Arg Arg Trp Lys Glu Glu Leu Asp Glu Glu Leu Gin 
645 650 655 



Arg Lys Arg Glu lie Met Arg Gin Ala Val Asn Leu Ser Pro Pro Lys 
660 665 670 



Asp Pro lie Leu Asn Arg Cys Arg Ser Lys Ser Arg Phe Ala Ser Pro 
675 680 685 



Gly Arg 
690 



<210> 20 

<211> 2527 

<212> DNA 

<213> Nicotiana tabacum 
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<400> 20 
ctgaacccta 


acgcacacaa 


cttcactctt 


tgctcctcca 


aatctctctc 


caatgcagga 


60 


tttcatcggc 


tccgttcgcc gatctctggt 


tttcaagcag 


tccggagact 


tcgataccgg 


120 


cgctgccggt 


gtcggcagcg' 


gattcggagg 


cttcgttgag 


aaactaggtt 


cgagcattcg 


180 


caaatcgagt 


attggaatct 


tctcgaaagc 


tcatgttcct 


gctcttccgt 


ctatttctaa 


240 


agctgagctg 


cccgcgaagg 


ctcggaaaga 


tgacactccg 


ccaatccggt 


ggaggaaagg 


300 


tgaaatgatt 


ggatgtggtg 


cttttggtag 


ggtttatatg gggatgaatg 


ttgattctgg 


360 


agagttactc 


gctataaagg 


aggtttcgat 


tgcgatgaat 


ggtgc.ttcga 


gagagcgagc 


420 


acaagctcat 


gttagagagc 


ttgaggaaga 


agtgaatcta 


ttgaagaatc 


tctcccatcc 


480 


caacatagtg 


agatatttgg 


gaactgcaag 


agaggcagga 


tcattaaata 


tattgttgga 


540 


atttgttcct 


ggtggctcaa 


tctcgtcact 


tttgggaaaa, 


tttggatcct 


'tccctgaatc 


600 


tgttataaga 


atgtacacca 


agcaattgtt 


attagggttg gaatacttgc 


ataagaatgg 


660 


gattatgcac 


agagatatta 


agggagcaaa 


catacttgtt 


gacaataaag 


gttgcattaa 


720 


acttgctgat 


ttcggtgcat 


,ccaagaaggt 


tgttgaattg 


gctactatga 


ctggtgccaa 


780 


gtcaatgaag 


ggtactccat 


actggatggc 


tcccgaagtc 


attctgcaga 


ctggccatag 


840 


cttctctgct 


gacatatgga gtgtcggatg 


cactattatc 


gaaatggcta 


caggaaaacc 


900 


tccttggagc 


cagcagtatc 


aggaggttgc 


tgctctcttc 


catataggga 


caaccaaatc 


960 


ccatcccccc 


atcccagagc 


atctttctgc 


tgaatcaaag gacttcctat 


taaaatgttt 


1020 


gcagaaggaa 


cc^cacctga ggcattctgc 


atcaaatttg 


cttcagcatc 


catttgttac 


1080 


agcagaacat 


caggaagctc 


gcccttttct 


tcgctcatcc 


tttatgggaa 


accccgaaaa 


1140 


catggcggcg 


caaaggatgg 


atgttaggac 


ctcaatcatt 


cctgatatga 


gagcttcctg 


1200 


caatggtttg 


aaagatgttt 


gtggtgttag 


cgctgtgagg 


tgctccactg 


tatatcccga 


1260 


gaattcctta 


gggaaagagt cactctggaa 


actaggaaac 


tctgatgatg 


acatgtgcca 


1320 


gatggataat 


gatgatttta 


tgtttggtgc 


atctgtgaaa 


tgcagttcag 


atttgcattc 


1380 


tcctgctaat 


tataagagtt 


ttaatcctat 


gtgtgaacct 


gataacgatt 


ggccatgcaa 


1440 


atttgatgaa 


agtcccgagt 


tgacgaaaag 


tcaagcaaac 


ctgcattatg 


atcaagcaac 


1500 


tattaagccc 


actaataacc 


ccatcatgtc 


atacaaggag 


gatcttgctt 


tcacatttcc 


1560 


aagtgggcaa 


tctgcagccg 


aggatgatga 


tgaattgaca gagtctaaaa 


ttagggcatt 


1620 


ccttgatgaa 


aaggcaatgg 


acttgaagaa 


gctgcaaaca 


ccactatatg 


aaggattcta 


1680 
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caattccttg 


aatgtttcca 


gcacaccgag 


tcccgttggc 


actgggaaca 


aggaaaatgt 


1740 


tccaagtaac 


ataaacttac 


caccaaaaag 


caggtcacca 


aaacgtatgc 


ttagcagaag 


1800 


gctctctact 


gccattgaag 


gtgcttgtgc 


tcccagccca gtgactcatt 


ccaagcgaat 


1860 


atcaaatatt 


ggtggcctaa 


atggtgaagc 


tattcaggaa 


gctcagttgc 


cgaggcataa 


1920 


tgaatggaaa 


gatcttcttg 


gttctcaacg 


tgaagcagtt 


aattcaagct 


tctctgagag 


1980 


gcaaagaagg 


tggaaagaag 


agcttgatga 


agagttgcaa 


aggaaacgag 


agattatgcg 


2040 


tcaggcagtc 


aacttatcac 


caccaaagga 


tccaattcta 


aatcgatgta 


gaagtaaatc 


2100 


aaggtttgca 


tctcctggaa 


gataaatgta 


tgtacttgtg 


tccctaaact 


aaagtcagtt 


2160 


tgaagaatat 


aattaatgat 


cctgcaaccc 


cagaacagag 


agttagatgt 


cttgagcagg 


2220 


tatacgaacg 


tgaggttttc 


ttgacccgtt 


actacaggaa 


tatcagcgct 


tgtcagatag 


2280 


agtgagctgt 


tactacagga 


atatctgtca 


acctgttaat 


catattataa 


aatgccaata 


2340 


atttgcgttg 


tattcgtttt 


gatcattctc 


ctgagagcat 


tgtaagaaaa 


atgcaggcct 


2400 


ttttataacc 


tatataagtg 


ctctctcatg 


gtagttgcca 


atattaaaac 


gcagagaaaa 


2460 


gtcgagttct 


catctgctga 


attgtttgta 


aaatgtgata 


tattaatgta 


tttaccgtct 


2520 



tacaacc 2527 

<210> 21 

<211> 268 

<212> PRT 

<213> Nicotiana tabacum 

<400> 21 

Pro Pro lie Arg Trp Arg Lys Gly Glu Met lie Gly Cys Gly Ala Phe 
1 5 10 15 

Gly Arg Val Tyr Met Gly Met Asn Val Asp Ser Gly Glu Leu Leu Ala 

20 .25 .30 

lie Lys Glu Val Ser lie Ala Met Asn Gly Ala Ser Arg Glu Arg Ala 
35 40 45 

Gin Ala His Val Arg Glu Leu Glu Glu Glu Val Asn Leu Leu Lys Asn 
50 55 60 

Leu Ser His Pro Asn lie Val Arg Tyr Leu Gly Thr Ala Arg Glu Ala 
65 70 75 80 



26 



Gly Ser Leu Asn lie Leu' Leu Glu Phe Val Pro Gly Gly Ser lie Ser 
85 90 95 



Ser Leu Leu Gly Lys Phe Gly Ser Phe Pro Glu. Ser Val lie Arg Met 
100 105 110 



Tyr Thr Lys Gin Leu Leu Leu Gly Leu Glu Tyr Leu His Lys Asn Gly 
115 120 125 



lie Met His Arg Asp Ilje Lys Gly Ala Asn lie Leu Val Asp Asn Lys 
130 135 140 



Gly Cys lie Lys Leu Ala Asp Phe Gly Ala Ser Lys Lys Val Val Glu 
145 150 155 160 



Leu Ala Thr Met Thr Gly Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp 
165, 170 ■ 175 



Met Ala Pro Glu Val He Leu Gin Thr Gly His Ser Phe Ser Ala Asp 
180 185 190 



He Trp Ser Val Gly Cys Thr He He Glu Met Ala Thr Gly Lys Pro 
195 200 205 



Pro Trp Ser Gin Gin Tyr Gin Glu Val Ala Ala Leu Phe His He Gly 
210 215 220 



Thr Thr Lys Ser His Pro Pro He Pro Glu His Leu Ser Ala Glu Ser 
225 . 230 235 240 



Lys Asp Phe Leu Leu Lys Cys Leu Gin Lys Glu Pro His Leu Arg His 
245 250 255 



Ser Ala Ser Asn Leu Leu Gin His Pro Phe Val Thr 
260 265 



<210> 22 
<211> 804 
<212> DNA 

<213> Nicotiana Tabacum 
<400> 22 

ccgccaatcc ggtggaggaa aggtgaaatg attggatgtg gtgcttttgg tagggtttat 
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atggggatga 


atgttgattc 


tggagagtta 


ctcgctataa 


aggaggtttc gattgcgatg 


120 


aatggtgctt 


cgagagagcg 


agcacaagct 


catgttagag 


agcttgagga 


agaagtgaat 


180 


ctattgaaga 


atctctccca 


tcccaacata 


gtgagatatt 


tgggaactgc 


aagagaggca 


240 


ggatcattaa 


atatattgtt 


ggaatttgtt 


cctggtggct 


caatctcgtc 


acttttggga 


300 


aaatttggat 


ccttccctga 


atctgttata 


agaatgtaca 


ccaagcaatt 


gttattaggg 


360 


ttggaatact 


tgcataagaa 


tgggattatg 


cacagagata 


ttaagggagc 


aaacatactt 


420 


gttgacaata 


aaggttgcat 


taaacttgct 


gatttcggtg 


catccaagaa 


ggttgttgaa 


480 


ttggctacta 


tgactggtgc 


caagtcaatg 


aagggtactc 


catactggat 


ggctcccgaa 


540 


gtcattctgc 


agactggcca 


tagcttctct 


gctgacatat 


ggagtgtcgg 


atgcactatt 


600 


atcgaaatgg 


ctacaggaaa 


acctccttgg 


agccagcagt 


atcaggaggt 


tgctgctctc 


660 


ttccatatag 


ggacaaccaa 


atcccatccc 


cccatcccag 


agcatctttc 


tgctgaatca 


720 


aaggacttcc 


tattaaaatg 


tttgcagaag 


gaaccgcacc 


tgaggcattc 


tgcatcaaat 


780 


ttgcttcagc 


atccatttgt 


taca 








804 



<210> 23 

<211> 666 . 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 23 

Met Gin Asp Phe Phe Gly Ser Val Arg Arg Ser Leu Val Phe Arg Pro 
1 5 10 .15 



Ser Ser Asp Asp Asp Asn Gin Glu Asn Gin Pro Pro Phe Pro Gly Val 
20 25 30 



Leu Ala Asp Lys lie Thr Ser Cys lie Arg Lys Ser Lys lie Phe lie 
35 40 45 



Lys Pro Ser Phe Ser Pro Pro Pro Pro Ala Asn Thr Val Asp Met Ala 
50 55 60 



Pro Pro lie Ser Trp Arg Lys Gly Gin Leu lie Gly Arg Gly Ala Phe 
65 70 75 80 



Gly Thr Val Tyr Met Gly Met Asn Leu Asp Ser Gly Glu Leu Leu Ala 
85 90 95 
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Val Lys Gin Val Leu lie Ala Ala Asn Phe Ala Ser Lys Glu Lys Thr 
10.0 105 110 



Gin Ala His lie Gin Glu Leu Glu 
115 120 



Leu Ser His Pro Ash lie Val Arg 
130 135 



Asp Thr Leu Asn He Leu Leu Glu 
145 150 



Ser Leu Leu Glu Lys Phe Gly Pro 
165 



Glu Glu Val Lys Leu Leu Lys Asn 
125 

Tyr Leu Gly Thr Val Arg Glu Asp 
140 

Phe Val Pro Gly Gly Ser lie Ser 
155 160 

Phe Pro Glu Ser Val Val Arg Thr 
170 175 



Tyr Thr Arg Gin Leu Leu Leu Gly Leu Glu Tyr Leu His Asn His Ala 

180 • , 185 • 190 



lie Met His Arg Asp lie Lys Gly Ala Asn lie Leu Val Asp Asn Lys 
195 200 205 



Gly Cys He Lys Leu Ala Asp Phe Gly Ala Ser Lys Gin Val Ala Glu 
210 215 220 



Leu Ala Thr Met Thr Gly Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp 
225 230 .235 ', 240 



Met Ala Pro Glu Val He Leu Gin Thr Gly His Ser Phe Ser Ala Asp 
245 250 255 



He Trp Ser Val Gly Cys Thr Val He Glu Met Val Thr Gly Lys Ala 
260 265 270 



Pro Trp Ser Gin Gin Tyr Lys Glu Val Ala Ala He Phe Phe He Gly 
275 280. 285 



Thr Thr Lys Ser His Pro Pro He Pro Asp Thr Leu Ser Ser Asp Ala 
290 295 300 



Lys Asp Phe Leu Leu Lys Cys Leu Gin Glu Val Pro Asn Leu Arg Pro 
305 310 315 320 
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Thr Ala Ser Glu Leu Leu Lys His Pro Phe Val Met Gly Lys His Lys 
325 330 335 



Glu Ser Ala Ser Thr Asp Leu Gly Ser Val Leu Asn Asn Leu Ser Thr 
340 345 350 



Pro Leu Pro Leu Gin lie Asn Asn Thr Lys Ser Thr Pro Asp Ser Thr 
355 360 365 



Cys Asp Asp Val Gly Asp Met Cys Asn Phe Gly Ser Leu Asn Tyr Ser 
370 375 380 



Leu Val Asp Pro Val Lys Ser lie Gin Asn Lys Asn Leu Trp Gin Gin 
385 390 395 400 



Asn Asp Asn Gly Gly Asp Glu Asp Asp Met Cys Leu lie Asp Asp Glu 
405 410 415 



Asn Phe Leu Thr Phe Asp Gly Glu Met Ser Ser Thr Leu Glu Lys Asp 
420 425 430 



Cys His Leu. Lys Lys Ser Cys Asp Asp lie Ser Asp Met Ser lie Ala 
435 440 445 



Leu Lys Ser Lys Phe Asp Glu Ser Pro Gly Asn Gly Glu Lys Glu Ser 
450 455 460 



Thr Met Ser Met Glu Cys Asp Gin Pro Ser Tyr Ser Glu Asp Asp Asp 
465 470 475 480 



Glu Leu Thr Glu Ser Lys lie Lys Ala Phe Leu Asp Glu Lys Ala Ala 
485 490 495 

Asp Leu Lys Lys Leu Gin Thr Pro Leu Tyr Glu Glu Phe Tyr Asn Ser 
500 505 510 

Leu lie Thr Phe Ser Pro Ser Cys Met Glu Ser Asn Leu Ser Asn Ser 
515 520 525 

Lys Arg Glu Asp Thr Ala Arg Gly Phe Leu Lys Leu Pro Pro Lys Ser 
530 535 540 
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Arg Ser Pro Ser Arg Gly Pro, Leu Gly Gly Ser Pro Ser Arg Ala Thr 
545 550' 555 . 560 



Asp Ala Thr Ser Cys Ser Lys Ser Pro Gly Ser Gly Gly Ser Arg Glu 
565 « 570 575 



Leu Asn lie Asn Asn Gly Gly Asp Glu Ala Ser Gin Asp Gly Val Ser 
580 585 , 590 



Ala Arg Val Thr Asp Trp Arg Gly Leu Val Val Asp Thr Lys Gin Glu 
595 600 605 



Leu Ser Gin Cys Val Ala Leu Ser Glu lie Glu Lys Lys Trp Lys Glu 
610 615 620 



Glu Leu Asp Gin Glu Leu Glu Arg Lys Arg Gin, Glu lie Met Arg Gin 
625 630 635 640 



i 

Ala Gly Leu Gly Ser Ser Pro Arg Asp Arg Gly Met Ser Arg Gin Arg 
645 650 655 



Glu Lys Ser Arg ( Phe Ala Ser Pro Gly Lys 
660* 665 



<210> 24 

<211> 5 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 24 

Met Met Arg lie Ser 
1 5 
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